This study investigates ecological aspects to intrapopulation variability in the lateral plates of threespine stickleback (Gasterosteus aculeatus) at a coastal lake in western Canada. The frequency distribution of the plates, which was slightly skewed to the right and leptokurtic, varied spatially and seasonally. Cyclical frequency changes in plates were most pronounced on sub-adult size classes and these closely tracked (multiple r = 0.77) seasonal differences in the relative proportion of the two major predator groups, trout and diving birds. Trout predation was correlated with an increase in plate number while bird predation was correlated with a reduction in plate number. Such divergent selection pressures, which are probably common in natural populations, would account for the presence of multiple phenotypes and allow for rapid shifts in defensive morphology among different populations where predation regime differs.
Introduction
There has been major empirical and theoretical progress in understanding evolutionary processes in natural populations (reviews in FUTUYMA, 1979; ENDLER, 1986) . One of the areas which has received limited attention is evaluating the extent to which intrapopulation variability in continuously distributed traits is functional. Investigations of trophic structures show that variability is advantageous where there is habitat diversity as different phenotypes can exploit slightly different niches ( VAN VALEN, 1965; SCHOENER, 1968; POWELL & TAYLOR, 1979; GRANT & PRICE, 1981 ; J 1) E-mail address: REIM@UVVM.UVIC.CA 2) I am grateful to J. ENDLER for comments on the manuscript, to the numerous colleagues including S.D. DOUGLAS and J. MILLER for field assistance and to J.B. FOSTER for original support of the project. The research was initially funded by the Ecological Reserves Unit, Government of British Columbia and subsequently by the Natural Sciences and Engineering Research Council of Canada (grants A5457 to J.S. NELSON and A2354 to the author). PATTERSON, 1983; HEDRICK, 1985; GRANT & GRANT, 1989; WILSON, 1989; SMITH, 1990) . However, direct evidence for such habitat specialization has not been extensively reported in the literature and this has led some workers (i.e. FUTUYMA & MORENO, 1988) to suspect that such genotype specialization is probably not important in natural populations.
I have undertaken a study of a meristic trait associated with predator defence to determine, as with previous studies of trophic characters, whether there is a functional context to intrapopulation variability. The bony lateral plates on threespine stickleback (Gasterosteus aculeatus), which are associated with predator defense (HAGEN & GILBERTSON, 1972; MOODIE, 1972; MOODIE & REIMCHEN, 1976; GROSS, 1978; REIMCHEN, 1983; BANBURA et al., 1989; reviews in WOOTTON, 1984 , REIMCHEN, 1994 
Study area and life history
Drizzle Lake (110 ha) occurs in a low elevation Sphagnum bog on the Queen Charlotte Islands off the west coast of Canada. Lake perimeter and bathymetry are simple and there are no physical impediments to fish movement within the lake (Fig. 1) . The stickleback are large-bodied forms which are reproductively isolated from small-bodied phenotypes found in adjacent streams (REIMCHEN et al., 1985) . Molecular analyses indicate that the population is derived from marine stickleback, probably in post-glacial periods (GACH & REIMCHEN, 1989; O'REILLY et al., 1993) . During spring and summer, stickleback occupy diverse habitats in the lake (littoral/limnetic: benthic/pelagic) but during autumn and winter, fish are more abundant offshore than inshore. First reproduction occurs at approximately three years and lifespan can reach at least 8 years in the lake (REiMCxErr, 1992b) . Approximately one-half of the yearly predation on stickleback (N = 562 000) is caused by trout (Oncorhynchus clark!) and one-half is caused by avian piscivores, principally loons (Gavia immer) and grebes (Podiceps grisegena). Trout take primarily small fish (< 50 mm), secondarily sub-adults (50-70 mm) and low numbers of adults (> 70 mm). Birds take primarily subadults and adults. Both groups of piscivores are found over much of the lake but trout tend to be more common near the shore and birds are more prevalent in open water (REIMCHEN, 1990 (REIMCHEN, , 1994 . Proportion of these two predator groups change substantially within and among seasons.
